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Alerting Abstract: WO Al 



NOVELTY - A supported catalyst comprising a Group VIII noble metal is prepared by 
compositing a Group VIII noble metal salt onto a support, drying and calcining the composited 
support, washing the composited support with at least one of hydrocarbyl ammonium hydroxide 
or ammonium hydroxide solution, and drying and calcining the composited and washed support 
to form a supported catalyst. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for a process for the production 
of hydrocarbons from hydrogen and carbon monoxide comprising contacting hydrogen and 
carbon monoxide, in a hydrocarbon synthesis reaction using the catalyst. 

USE - For preparing highly active catalysts for conducting carbon monoxide hydrogenation 
reactions, especially Fischer-Tropsch reactions, to produce hydrocarbon waxes. 

ADVANTAGE - The process produces catalysts having higher activity and improved selectively. 



Technology Focus: 



CHEMICAL ENGINEERING - Preferred Process: The composited support is further reduced 
with a hydrogen or hydrogen-containing gas. An iron group metal or salt is also composited into 
the support. The support is further composited with at least one promoter metal. A portion of the 
hydrocarbon is treated by fractionation, conversion in the absence of a catalyst such as steam 
cracking, or conversion in the presence of a catalyst such as hydroisomerization. When the 
treatment is fractionation, a jet or diesel fuel is recovered. 

INORGANIC CHEMISTRY - Preferred Metal: The iron group metal is cobalt, and the Group 
VIII noble metal is platinum. The promoter metal is rhenium. The support is silica. Preferred 
Compositions: The Iron Group metal is composited at 5-70 %, and the Group VIII metal is 
composited at 0.10-5 %, based on the weight of the catalyst (dry basis). The silica is present in 
the finished catalyst composition at 25-90 %. 

ORGANIC CHEMISTRY - Preferred Compounds: The hydrocarbons are primarily C5+ liquids. 
International Classification (Main): B01J, B01J-023/56, B01 J- 

037/06 (Additional/Secondary): B01 J-023/89, B01J-037/02, B01J-037/08, B01J-037/18, 
C07C-001/04, C10G-002/00, C10G-045/58, C10G-009/36 
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European Patent Office 

Publication Number: EP 1276560 Al (Update 200308 E) 
Publication Date: 20030122 

* * VERF AHREN ZUR HERSTELLUNG VON KATALYSATOREN ZUR HYDRIERUNG 
VON KOHLENMONOXID; DEREN VERWENDUNG IN SOLCHEN REAKTIONEN 
PROCESS FOR THE PREPARATION OF CARBON MONOXIDE HYDROGENATION 
CATALYSTS; USE THEREOF FOR CONDUCTING SUCH REACTIONS PROCEDE DE 
PREPARATION DE CATALYSEURS D 'HYDROGENATION DE MONOXYDE DE 
CARBONE ET LEUR UTILISATION POUR EFFECTUER DES REACTIONS** 
Assignee: ExxonMobil Research and Engineering Company, 1545 Route 22 East, Clinton 
Township, Annandale, New Jersey 08801 , US (ESSO) 

Inventor: KRYLOVA, Alia Jurievna, Graivorovskaja Ulitsa, 21-12, Moscow, 109518, RU 
LAPIDUS, Albert L'vovich, Kashirskoje, Shosse, 28-1-43, Moscow, 1 15522, RU TSAPKINA, 
Maria Vadimovna, Tarskaya, 5-1-13, Moscow, 113054, RU 

Agent: Troch, Genevieve, ExxonMobil Chemical Europe Inc., P.O. Box 105, 1830 Machelen, 
BE 

Language: EN 

Application: EP 2000973604 A 20001017 (Local application) WO 2000US28700 A 20001017 
(PCT Application) 

Priority: US 1999430805 A 19991029 

Related Publication: WO 2001032305 A (Based on OPI patent ) 

Designated States: (Regional Original) AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 
MC NL PT SE 

Current IPC: B01J-21/00(R,N,M,EP,20060101,20051008,C) B01J- 

2 1/04(R,N,M,EP,20060 1 01 ,2005 1 008,A) B0 1 J-23/40(R,I,M,EP,200601 0 1 ,2005 1 008, A) B0 1 J- 
23/40(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) B0 1 J-23/89(R,I,M,EP,200601 01 ,2005 1 008, A) B0 1 J- 
23/89(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) B01 J-37/00(R,I,M,EP,200601 01 ,2005 1 008,C) B01 J- 
37/02(R,N,M,EP,20060101,20051008,A)B01J-37/06(R,I,M,EP,20060101,20051008,A) B01J- 
37/08(R,N,M,EP,200601 01 ,2005 1 008,A) B01 J-37/1 8(R,N,M,EP,200601 0 1 ,2005 1 008, A) C 1 0G- 
2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008, A) C 1 0G-2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) 
Original Abstract: A process for the preparation of a catalyst for carbon monoxide hydrogenation 
particularly Fischer-Tropsch reactions; the catalyst compositions, use of the catalyst 
compositions for conducting such reactions. The process for producing the catalyst comprises 
impregnating a powder, or particulate refractory inorganic oxide solids, preferably silica, with a) 
a soluble compound or salt of a catalytic metal of the Iron Group, preferably cobalt, and b) a 
soluble compound of a Group VIII noble metal, preferably platinum, suitably by sequential 
contact of the solids with a solution of (a) and a solution of (b), by sequential contact of the 
solids with a solution of (b) and a solution of (a), or by contact with a solution which contains 
both (a) and (b). The metals impregnated solids, or particulate solids precursor material, after 
impregnation with the Group VIII noble metal, is washed with a hydrocarbyl ammonium 
hydroxide or ammonium hydroxide solution, the material shaped, dried and calcined, and the 
metals components thereof thereafter reduced. The catalyst thus formed, quite surprisingly, is 
more active and selective in conducting a carbon monoxide hydrogenation reaction to produce 
hydrocarbon waxes, with lower gas make. |EP 1276560 Bl (Update 200602 E) 
Publication Date: 20051214 
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* * VERF AHREN ZUR HERSTELLUNG VON KATALYSATOREN ZUR HYDRIERUNG 
VON KOHLENMONOXED ; DEREN VERWENDUNG IN SOLCHEN REAKTIONEN 
PROCESS FOR THE PREPARATION OF CARBON MONOXIDE HYDROGENATION 
CATALYSTS; USE THEREOF FOR CONDUCTING SUCH REACTIONS PROCEDE DE 
PREPARATION DE CATALYSEURS D'HYDROGENATION DE MONOXYDE DE 
CARBONE ET LEUR UTILISATION POUR EFFECTUER DE TELLES REACTIONS** 
Assignee: ExxonMobil Research and Engineering Company, 1545 Route 22 East, Clinton 
Township, Annandale, NJ 08801, US (ESSO) 

Inventor: KRYLOVA, Alia Jurievna, Graivorovskaja Ulitsa, 21-12, Moscow, 109518, RU 
LAPIDUS, Albert L'vovich, Kashirskoje, Shosse, 28-1-43, Moscow, 1 15522, RU TSAPKINA, 
Maria Vadimovna, Tarskaya, 5-1-13, Moscow, 113054, RU 

Agent: Troch, Genevieve, ExxonMobil Chemical Europe Inc., P.O. Box 105, 1830 Machelen, 
BE 

Language: EN 

Application: EP 2000973604 A 20001017 (Local application) WO 2000US28700 A 20001017 
(PCT Application) 

Priority: US 1999430805 A 19991029 

Related Publication: WO 2001032305 A (Based on OPI patent ) 
Designated States: (Regional Original) BE DE FR GB IT NL 
Original IPC: B01J-23/56(A) B01 J-23/89(B) B01 J-37/06(B) C07C-1/04(B) 
Current IPC: B01 J-23/56(A) B01J-23/89(B) B01J-37/06(B) C07C-1/04(B) 
Claim: l.Verfahren zur Herstellung von tragergestutztem Katalysator, der Edelmet all der 
Gruppe VIII umfasst, bei dem * (a) ein Verbund aus Gruppe VIII-Edelmetallsalz und 
Eisengruppenmetall in einer Konzentration des Eisengruppenmetalls im Bereich von 5 bis 70% 
und des Gruppe VIII-Edelmetalls im Bereich von 0,10 bis 5%, bezog en auf das Gewicht des 
Katalysators (Trockenbasis), auf einem Trager gebildet wird; * (b) der als Verbund vorliegende 
Trager getrocknet und calciniert wird , * (c) der als Verbund vorliegende Trager mit mindestens 
einer von (i) K ohlenwasserstoffammoniumhydroxid- oder (ii) Ammoniumhydroxidlosung ge 
waschen wird, wobei die Kohlenwasserstoffammonium- oder Ammoniumhydro 
xidverbindungen durch die folgende Formel **gekennzeichnet** sind:[C F 0038.000 l]worin Rl, 
R2, R3 und R4 gleich oder unterschiedlich sind und als Wasserstoff oder 
Kohlenwasserstoffsubstituentengruppe mit ein er Kettenlange von 1 bis 6 identifiziert werden, 
die ausreicht, damit die Kohlenwasserstoffammoniumverbindungin der Waschlosung leicht sol 
ubilisiert wird, * (d) der als Verbund vorliegende und gewaschene Trager getrocknet und 
calciniert wird, um einen Tragerkatalysator zu bilden, der dann mit W asserstoff oder 
wasserstoffhaltigem Gas reduziert wird. 1 .A process for preparing a supported catalyst 
comprising a Group VIII no ble metal comprising: * (a) compositing a Group VIII noble metal 
salt and an Iron Group metal onto a support in a concentration of the Iron Group metal ranging fr 
om 5 to 70% and of the Group VII noble metal ranging from 0.10 to 5% based on the weight of 
the catalyst (dry basis), * (b) drying and calcining the composited support, * (c) washing the 
composited support with at least one of (i) hydrocarb yl ammonium hydroxide, or (ii) ammonium 
hydroxide solution, said hydr ocarbyl ammonium, or ammonium hydroxide compounds being 
**characteri zed by** the formula[CF 0035.0001]wherein Rl, R2, R3 and R4 are the s ame or 
different, and identified as hydrogen, or hydrocarbyl substitu ent group having a chain length of 
from 1 to 6, sufficient that the h ydrocarbyl ammonium compound is readily solubilized in the 
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wash solut ion, * (d) drying and calcining the composited and washed support to form a 
supported catalyst which is then reduced with a hydrogen or hydrogen containing gas. l.Procede 
pour preparer un catalyseur supporte comprenant un metal noble du groupe VIII comprenant: * 
(a) la combinaison d'un sel de metal noble du groupe VIII et d'un met al du groupe du fer sur un 
support en concentration du metal du group e du fer dans la plage de 5 a 70% et en concentration 
du metal noble du groupe VII dans la plage de 0,10 a 5% par rapport au poids du cata lyseur 
(base seche), * (b) le sechage et la calcination du support composite, * (c) le lavage du support 
composite avec au moins un composant choisi parmi (i) de l'hydroxyde d'hydrocarbylaluminium 
et/ou (ii) une soluti on d'hydroxyde d'ammonium, lesdits composes d'hydrocarbylaluminium ou 
d'hydroxyde d'ammonium etant **caracterises par** la formule suivan te:[CF 0042.0001 ]dans 
laquelle Rl, R2, R3 et R4 sont identiques ou di fferents et identifies comme de l'hydrogene ou un 
groupement substitu ant hydrocarbyle ayant une longueur de chaine de 1 a 6, suffisante po ur que 
le compose d'hydrocarbylammonium soit aisement solubilise dans la solution de lavage, * (d) le 
sechage et la calcination du support composite lave pour forme r un catalyseur supporte qui est 
ensuite reduit avec de l'hydrogene o u un gaz contenant de l'hydrogene. 
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Inventor: KRYLOVA A J LAPIDUS A L TSAPKINA M V 

Language: NO 

Application: WO 2000US28700 A 20001017 (PCT Application) NO 20022031 A 20020429 
(Local application) 

Priority: US 1999430805 A 19991029 
Original IPC: B01J(A) 
Current IPC: B01 J(A) 

United States 

Publication Number: US 20020082166 Al (Update 200245 E) 
Publication Date: 20020627 

**Process for the preparation of high activity carbon monoxide hydrogenation catalysts; the 
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catalyst compositions, use of the catalysts for conducting such reactions, and the products of 
such reactions** 

Assignee: Krylova, Alia Jurievna, Graivorovskaja Ulitsa, RU (KRYL-I) Lapidus, Albert L?apos; 
Vovich, Krashirskoje, RU (LAPI-I) Tsapkina, Maria Vadimovna, Moscow, RU (TSAP-I) 
Inventor: Krylova, Alia Jurievna, Graivorovskaja Ulitsa, RU Lapidus, Albert L?apos; Vovich, 
Krashirskoje, RU Tsapkina, Maria Vadimovna, Moscow, RU 

Agent: EXXONMOBIL RESEARCH AND ENGINEERING COMPANY, P.O. BOX 900, 1545 
ROUTE 22 EAST, ANNANDALE, NJ, US 
Language: EN 

Application: US 1999430805 A 19991029 (Division of application) US 20012524 A 2001 1026 
(Local application) 

Original IPC: C07C-27/06(A) B01 J-23/40(B) B01J-23/42(B) 
Current IPC: B0 1 J-21/00(R,N,M,EP,20060 10 1,2005 1008,C) B01J- 

21/04(R,N,M,EP,20060101,20051008,A) B01 J-23/40(R,I,M 5 EP,20060101,20051008,A) B01J- 
23/40(R,I,M,EP,20060 10 1,20051008,C) B01J-23/89(R,I,M,EP,20060101,20051008,A) B01J- 
23/89(R,I,M,EP,20060101,20051008,C) B01J-37/00(R,I,M,EP,20060101,20051008,C) B01J- 
37/02(R,N,M,EP,20060101,20051008,A) B01J-37/06(R,I,M,EP,20060101,20051008,A) B01J- 
37/08(R,N,M,EP,20060101 5 20051008,A) B01J-37/18(R,N,M,EP,20060101,20051008,A) C10G- 
2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008, A) C 1 0G-2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) 
Original US Class (secondary): 518715 502326 

Original Abstract: A process for the preparation of a catalyst useful for conducting carbon 
monoxide hydrogenation reactions, particularly Fischer-Tropsch reactions; the catalyst 
compositions, use of the catalyst compositions for conducting such reactions, and the products of 
these reactions. The steps of the process for producing the catalyst comprise impregnating a 
powder, or particulate refractory inorganic oxide solids, preferably silica, with a) a soluble 
compound or salt of a catalytic metal of the Iron Group, preferably cobalt, and b) a soluble 
compound, or salt, of a Group VIII noble metal, preferably platinum, suitably by sequential 
contact of the solids with a solution of (a) and a solution of (b), by sequential contact of the 
solids with a solution of (b) and a solution of (a), or by contact with a solution which contains 
both (a) and (b). The metals impregnated solids, or particulate solids precursor material, after 
impregnation with the Group VIII noble metal, is washed with a hydrocarbyl ammonium 
hydroxide or ammonium hydroxide solution, the material shaped, dried and calcined, and the 
metals components thereof thereafter reduced to form the finished catalyst. The catalyst formed 
from the hydrocarbyl ammonium hydroxide or ammonium hydroxide-washed catalyst precursor, 
quite surprisingly, is more active and selective in conducting a carbon monoxide hydrogenation 
reaction to produce hydrocarbon waxes, with lower gas make, than a catalyst of corresponding 
composition similarly prepared except that the catalyst was prepared from a catalyst precursor 
which was not washed with a hydrocarbyl ammonium hydroxide or ammonium hydroxide 
solution. 

Claim: Having described the invention, what is claimed is: 1 .** 19**. Process for preparing a 
supported catalyst comprising a Group VIII noble metal comprising: * (a) compositing a Group 
VIII noble metal salt on to a support, * (b) drying and calcining the composited support, * (c) 
washing the composited support with at least one of (i) hydrocarb yl ammonium hydroxide, or (ii) 
ammonium hydroxide solution, * (d) drying and calcining the composited and washed support to 
form a supported catalyst.|US 20030166734 Al (Update 200359 E) 
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Publication Date: 20030904 

**Process for the preparation of high activity carbon monoxide hydrogenation catalysts; the 
catalyst compositions, use of t he catalysts for conducting such reactions, and the products of 
such reactions** 

Assignee: Krylova, Alia Jurievna, Graivorovskaja Ulitsa, RU (KRYL-I) Lapidus, Albert 
L?apos;vovich, Krashirskoje Shosse, RU (L API-I) Tsapkina, Maria Vadimovna, Moscow, RU 
(TSAP-I) 

Inventor: Krylo va, Alia Jurievna, Graivorovskaja Ulitsa, RU Lapidus, Albert L?apos;v ovich, 
Krashirskoje Shosse, RU Tsapkina, Maria Vadimovna, Moscow, RU 

Agent: EXXONMOBIL RESEARCH AND ENGINEERING COMPANY, P.O. BOX 900, 154 5 
ROUTE 22 EAST, ANNANDALE, NJ, US 
Language: EN 

Application: US 19994 30805 A 19991029 (Division of application) US 20012524 A 2001 1026 
(Di vision of application) US 2003376584 A 20030228 (Local application) 
R elated Publication: US 6313062 A (Division of patent) 
Original IPC: C07C-27/06(A) B01J-23/40(B) B01 J-23/42(B) 
Current IPC: B01J-21/00(R,N ,M,EP,20060101,20051008,C) B01J- 

21/04(R,N,M,EP,20060101,20051008,A) B 01J-23/40(R,I,M,EP,20060 10 1,2005 1008, A) B01J- 
23/40(R,I,M,EP,20060101, 20051008,C) B01J-23/89(R,I,M,EP,20060101,20051008,A) B01J- 
23/89(R,I,M ,EP,20060101,20051008,C) B01J-37/00(R,I,M,EP,20060101,20051008,C) B01 J- 
37/02(R,N,M,EP,20060101,20051008,A) B01 J-37/06(R,I,M,EP,20060101,20 051008,A) B01J- 
37/08(R,N,M,EP,20060101,20051008,A) B01J-37/18(R,N,M,E P,20060 10 1,2005 1008, A) 
C10G-2/00(R,I,M,EP,20060101,20051008,A)C10G-2 /00(R,I,M,EP,20060101,20051008,C) 
Original US Class (secondary): 5023 25 502326 518718 518715 

Original Abstract: A process for the preparat ion of a catalyst useful for conducting carbon 
monoxide hydrogenation reactions, particularly Fischer-Tropsch reactions; the catalyst comp 
ositions, use of the catalyst compositions for conducting such reacti ons, and the products of 
these reactions. The steps of the process fo r producing the catalyst comprise impregnating a 
powder, or particula te refractory inorganic oxide solids, preferably silica, with a) a so luble 
compound or salt of a catalytic metal of the Iron Group, prefer ably cobalt, and b) a soluble 
compound, or salt, of a Group VIII nobl e metal, preferably platinum, suitably by sequential 
contact of the s olids with a solution of (a) and a solution of (b), by sequential con tact of the 
solids with a solution of (b) and a solution of (a), or b y contact with a solution which contains 
both (a) and (b). The metals impregnated solids, or particulate solids precursor material, after 
impregnation with the Group VIII noble metal, is washed with a hydroc arbyl ammonium 
hydroxide or ammonium hydroxide solution, the material shaped, dried and calcined, and the 
metals components thereof therea fter reduced to form the finished catalyst. The catalyst formed 
from the hydrocarbyl ammonium hydroxide or ammonium hydroxide-washed catal yst precursor, 
quite surprisingly, is more active and selective in co nducting a carbon monoxide hydrogenation 
reaction to produce hydrocar bon waxes, with lower gas make, than a catalyst of corresponding 
comp osition similarly prepared except that the catalyst was prepared from a catalyst precursor 
which was not washed with a hydrocarbyl ammoniu m hydroxide or ammonium hydroxide 
solution. 

Claim: Having described the invention, what is claimed is: l.**19**. Process for preparing a 
supported catalyst comprising a Group VIII noble metal comprising: * (a) compositing a Group 
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VIII noble metal salt on to a support, * (b) drying and calcining the composited support, * (c) 
washing the composited support with at least one of (i) hydrocarb yl ammonium hydroxide, or (ii) 
ammonium hydroxide solution, * (d) drying and calcining the composited and washed support to 
form a supported catalyst. |US 6313062 Bl (Update 200170 E) 
Publication Date : 2001 1 106 

**Process for the preparation of high activity carbon mono xide hydrogenation catalysts; the 
catalyst composition, use of the ca talysts for conducting such reactions, and the products of such 



react ions.** 



Assignee: Exxon Reserach and Engineering Company, Annandale, NJ, US 

Inventor: Krylova, Alia Jurievna, Graivorovskaja Ulitsa, RU La pidus, Albert LprimeVovich, 

Krashirskoje, RU Tsapkina, Maria Vadimovn a, Moscow, RU 

Agent: Foss; Norby L. Simon; Jay 

Language: EN 

Applicati on: US 1999430805 A 19991029 (Local application) 

Original IPC: B01 J-2 3/40(A) B01J-23/00(B) B01 J-23/42(B) C07C-27/00(B) 

Current IPC: B01J-2 1 /00(R,N,M,EP,20060 101, 2005 1008,C) B01J- 

21/04(R,N,M,EP,20060101,20051 008,A) B01J-23/40(R,I,M,EP,20060101,20051008,A) B01J- 
23/40(R I,M,EP,2 0060101,2005 1008,C) B01J-23/89(R,I,M,EP,20060101,20051008,A) B01J- 
23/ 89(R,I,M,EP,20060101,20051008,C) B01 J-37/00(R,I,M,EP,20060101, 2005 100 8,C) B01J- 
37/02(R,N,M,EP,20060101,20051008,A) B01J-37/06(R,I,M,EP,200 60101,2005 1008,A) B01J- 
37/08(R,N,M,EP,20060 10 1,2005 1008, A) B01 J-37/18 (R,N,M,EP,20060 10 1,2005 1008, A) 
C 1 0G-2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008, A ) C 1 0G-2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) 
Original US Class (secondary): 502325 502334 518715 518721 502326 
Original Abstract: A process for the preparation of a catalyst useful for conducting carbon 
monoxid e hydrogenation reactions, particularly Fischer-Tropsch reactions; th e catalyst 
compositions, use of the catalyst compositions for conduct ing such reactions, and the products 
of these reactions. The steps of the process for producing the catalyst comprise impregnating a 
powde r, or particulate refractory inorganic oxide solids, preferably silic a, with a) a soluble 
compound or salt of a catalytic metal of the Iro n Group, preferably cobalt, and b) a soluble 
compound, or salt, of a Group VIII noble metal, preferably platinum, suitably by sequential c 
ontact of the solids with a solution of (a) and a solution of (b), by sequential contact of the solids 
with a solution of (b) and a soluti on of (a), or by contact with a solution which contains both (a) 
and (b). The metals impregnated solids, or particulate solids precursor m aterial, after 
impregnation with the Group VIII noble metal, is washe d with a hydrocarbyl ammonium 
hydroxide or ammonium hydroxide solutio n, the material shaped, dried and calcined, and the 
metals components thereof thereafter reduced to form the finished catalyst. The cataly st formed 
from the hydrocarbyl ammonium hydroxide or ammonium hydroxi de-washed catalyst precursor, 
quite surprisingly, is more active and selective in conducting a carbon monoxide hydrogenation 
reaction to p roduce hydrocarbon waxes, with lower gas make, than a catalyst of cor responding 
composition similarly prepared except that the catalyst wa s prepared from a catalyst precursor 
which was not washed with a hydr ocarbyl ammonium hydroxide or ammonium hydroxide 
solution. 

Claim: 1. Process for preparing a supported catalyst comprising a Group VIII nobl e metal and an 
Iron Group metal comprising: * (a) compositing a Group VIII noble metal or its salt on to a 
support, * (b) drying and calcining the composited support, * (c) washing the composited support 
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with at least one of (i) hydrocarb yl ammonium hydroxide, or (ii) ammonium hydroxide solution, 
* (d) drying and calcining the composited and washed support to form a supported catalyst, and 
further comprising. * (e) after any of the proceeding steps (a)-(d), compositing an Iron Gr oup 
metal or its salt onto the support. * (f) and wherein when comprising said Iron group metal or 
salt on to t he support follows step (d) repeating the drying and calcining of the supported 
catalyst. |US 6765026 B2 (Update 200448 E) 
Publication Dat e: 20040720 
**Process for carbon monoxide hydro genation** 

Assignee: E xxonMobil Research and Engineering Company, Annandale, NJ, US (ESSO) 
Inventor: Krylova, Alia Jurievna, Graivorovskaja Ulitsa, RU Lapidus, Albert L'Vovich, 
Krashirskoje Shosse, RU Tsapkina, Maria Vadimovna, M oscow, RU 
Agent: Simon, Jay, US Marin, Mark D., US 
Language: EN 

Appli cation: US 1999430805 A 19991029 (Division of application) US 2001252 4 A 20011026 
(Division of application) US 2003376584 A 20030228 (Loca 1 application) 
Related Publication: US 63 13062 A (Division of patent ) 
Original IPC: C07C-27/06(A) 

Current IPC: B01 J-21/00(R,N,M,EP,200601 01,2005 1008,C) B01J- 

21/04(R,N,M,EP,20060101,20051008,A) B01 J-23/40(R, I,M,EP,20060101,20051008,A) B01J- 
23/40(R,I,M,EP,20060101 5 20051008,C) B01 J-23/89(R,I,M,EP,20060101,20051008,A) B01J- 
23/89(R,I,M,EP,20060101 ,20051008,C) B01J-37/00(R,I,M,EP,20060101,20051008,C) B01J- 
37/02(R,N, M,EP,20060 10 1,2005 1008, A) B01J-37/06(R,I,M,EP,20060101,20051008,A) B0 1J- 
37/08(R,N,M,EP,20060101,20051008 5 A) B01 J-37/18(R,N,M,EP,20060101,2 0051008,A) 
C 1 0G-2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008, A) C 1 0G-2/00(R,I,M,EP ,20060 101,20051 008,C) 
Original US Class (secondary): 518719 518721 

Or iginal Abstract: A process for the preparation of a catalyst useful f or conducting carbon 
monoxide hydrogenation reactions, particularly F ischer-Tropsch reactions; the catalyst 
compositions, use of the catal yst compositions for conducting such reactions, and the products 
of t hese reactions. The steps of the process for producing the catalyst c omprise impregnating a 
powder, or particulate refractory inorganic ox ide solids, preferably silica, with a) a soluble 
compound or salt of a catalytic metal of the Iron Group, preferably cobalt, and b) a solu ble 
compound, or salt, of a Group VIII noble metal, preferably platin um, suitably by sequential 
contact of the solids with a solution of ( a) and a solution of (b), by sequential contact of the 
solids with a solution of (b) and a solution of (a), or by contact with a solution which contains 
both (a) and (b). The metals impregnated solids, or pa rticulate solids precursor material, after 
impregnation with the Grou p VIII noble metal, is washed with a hydrocarbyl ammonium 
hydroxide o r ammonium hydroxide solution, the material shaped, dried and calcine d, and the 
metals components thereof thereafter reduced to form the finished catalyst. The catalyst formed 
from the hydrocarbyl ammonium h ydroxide or ammonium hydroxide-washed catalyst precursor, 
quite surpr isingly, is more active and selective in conducting a carbon monoxide hydrogenation 
reaction to produce hydrocarbon waxes, with lower gas make, than a catalyst of corresponding 
composition similarly prepared except that the catalyst was prepared from a catalyst precursor 
whic h was not washed with a hydrocarbyl ammonium hydroxide or ammonium hy droxide 
solution. 

Claim: Having described the invention, what is cla imed is: 1.1. A process for the production of 
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hydrocarbons from hydrogen and carbo n monoxide comprising contacting hydrogen and carbon 
monoxide, under hy drocarbon synthesis reaction conditions, with a catalyst made by a proc ess 
comprising: * (a) compositing a Group VIII noble metal or its salt on to a support, * (b) drying 
and calcining the composited support, * (c) washing the composited support with at least one of 
(i) hydrocarb yl ammonium hydroxide or (ii) ammonium hydroxide solution, * (d) drying and 
calcining the composited and washed support to form a supported catalyst, and further 
comprising, * (e) after any of the proceeding steps (a)-(d), compositing an Iron Gr oup metal or 
its salt onto the support, * (f) and wherein when compositing said Iron group metal or salt on to 
the support follows step (d), repeating the drying and calcining oft he supported catalyst. 

WIPO 

Publication Number: WO 2001032305 Al (Update 200133 B) 
Publication Date: 20010510 

**PROCESS FOR THE PREPARATION OF CARBON MONOXIDE HYDROGENATION 

CATALYSTS; USE THEREOF FOR CONDUCTING SUCH REACTIONS PROCEDE DE 

PREPARATION DE CATALYSEURS D'HYDROGENATION DE MONOXYDE DE 

CARBONE ET LEUR UTILISATION POUR EFFECTUER DES REACTIONS** 

Assignee: EXXON RESEARCH AND ENGINEERING COMPANY, P.O. Box 900, 1545 Route 

22 East, Annandale, NJ 08801, US Residence: US Nationality: US (ESSO) 

Inventor: KRYLOVA, Alia Jurievna, Graivorovskaja Ulitsa, 21-12, Moscow, 109518, RU 

LAPIDUS, Albert L'vovich, Kashirskoje, Shosse, 28-1-43, Moscow, 115522, RU TSAPKINA, 

Maria Vadimovna, Tarskaya, 5-1-13, Moscow, 1 13054, RU 

Agent: SIMON, Jay, Exxon Research and Engineering Company, P.O. Box 900, Annandale, NJ 
08801, US 

Language: EN (41 pages, 0 drawings) 

Application: WO 2000US28700 A 20001017 (Local application) 
Priority: US 1999430805 A 19991029 

Designated States: (National Original) AU CA JP NO (Regional Original) AT BE CH CY DE 
DK ES FI FR GB GR IE IT LU MC NL PT SE 

Original IPC: B01J-23/56(A) B01J-23/89(B) B01J-37/06(B) C07C-1/04(B) 
Current IPC: BOU-21/00(R,N,M,EP,20060101,20051008,C) B01J- 

2 1 /04(R,N,M,EP,20060 1 0 1 ,2005 1 008, A) B0 1 J-23/40(R,I,M,EP,20060 1 0 1 ,2005 1 008 , A) B0 1 J- 
23/40(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) B0 1 J-23/89(R,I,M,EP,200601 0 1 ,2005 1 008, A) B0 1 J- 
23/89(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) B0 1 J-3 7/00(R,I,M,EP,20060 1 0 1 ,2005 1 008 ,C) B0 1 J- 
3 7/02(R,N,M,EP,20060 1 0 1 ,2005 1 008, A) B0 1 J-37/06(R,I,M,EP,200601 0 1 ,2005 1 008, A) B0 1 J- 
37/08(R,N,M,EP,20060 1 0 1 ,2005 1 008,A) B0 1 J-3 7/1 8(R,N,M,EP,20060 101 ,2005 1 008, A) C 1 0G- 
2/00(R,I,M,EP,20060 1 01 ,2005 1 008,A) C 1 0G-2/00(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) 
Original Abstract: A process for the preparation of a catalyst for carbon monoxide hydrogenation 
particularly Fischer-Tropsch reactions; the catalyst compositions, use of the catalyst 
compositions for conducting such reactions. The process for producing the catalyst comprises 
impregnating a powder, or particulate refractory inorganic oxide solids, preferably silica, with a) 
a soluble compound or salt of a catalytic metal of the Iron Group, preferably cobalt, and b) a 
soluble compound of a Group VIII noble metal, preferably platinum, suitably by sequential 
contact of the solids with a solution of (a) and a solution of (b), by sequential contact of the 
solids with a solution of (b) and a solution of (a), or by contact with a solution which contains 
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both (a) and (b). The metals impregnated solids, or particulate solids precursor material, after 
impregnation with the Group VIII noble metal, is washed with a hydrocarbyl ammonium 
hydroxide or ammonium hydroxide solution, the material shaped, dried and calcined, and the 
metals components thereof thereafter reduced. The catalyst thus formed, quite surprisingly, is 
more active and selective in conducting a carbon monoxide hydrogenation reaction to produce 
hydrocarbon waxes, with lower gas make. L'invention concerne un procede de preparation d'un 
catalyseur permettant de realiser une hydrogenation de monoxyde de carbone, et notamment des 
reactions Fischer-Tropsch. Elle concerne egalement des compositions catalytiques ainsi que 
1'utilisation desdites compositions catalytiques pour provoquer des reactions de ce type. Ce 
procede de preparation de ce catalyseur consiste a impregner une poudre ou des solides 
particulates d'oxyde inorganique refractaire, de preference de la silice, avec a) un compose ou 
un sel soluble d'un metal catalytique du groupe fer, de preference du cobalt, et b) un compose 
soluble d'un metal noble du Groupe VIII, de preference du platine, de facon appropriee par 
contact sequentiel des solides avec une solution de (a) et une solution de (b), par contact 
sequentiel des solides avec une solution de (b) et une solution de (a), ou par contact avec une 
solution contenant a la fois (a) et (b). Les solides impregnes par les metaux ou le materiau 
precurseur de solides particulates, apres impregnation avec le metal noble du groupe VIII, sont 
laves a l'aide d'une solution d'hydroxyde d'ammonium d'hydrocarbyle ou d'hydroxyde 
d'ammonium, puis le materiau est mis en forme, seche et calcine, les composants metalliques 
dudit materiau etant ensuite reduits. Etonnamment, le catalyseur ainsi forme est plus actif et plus 
selectif pour provoquer une reaction d'hydrogenation de monoxyde de carbone, ce qui permet de 
produire des cires d'hydrocarbures avec une production de gaz plus faible. 

Derwent World Patents Index 

© 2007 Derwent Information Ltd. All rights reserved. 
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[1**32 1] IRU&M&lkWfrm&mk-elbZzt&ftWk-i-z, It* 

3 2 Otc|E*<75^o 

[SR*3 2 2] **2lffljft«4fc»i-ewfc«>wfi-fr|t*|-iilit Lttl^M 



C4) #«2003-51292 5 

[0 0 0 1 ] 
[0 0 0 2] 

■ (F _ T) mmx ^^ & <<0 & m ^ 0 £ 

^ TU " ( r*M«J , S a r g e n t -We 1 c h S c i e n t 
' fiC Company;Skokie, Illinois «i 979 



[ 0 0 0 3] 



C5) 003-5 12925 

LTiifliiM^ijji (100:5:8:200) i«fijt?tifc 0 

[0 0 0 4] 

± ^*^«ttt ttAS tt fcas;ttt ^^^^^^^^^ 

[ 0 0 0 5] 

(a) »«*i»^JI^i!r»tt-fk#*4fetta[o*jj[, ijjrof (b) $ 

vi 1 imn&m<DW®^t&®stzim<7>®m-e&W:-fzzt ; ^10^ 

^t:^:ii^LT-Miitt?«^ ;*J:oiVI I 



C6) t$^2 003-5 12925 

^^«toTSIji$*t^^^li> 4 •=> £ < E < § £ t fc, 4 Jit 

[ 0 0 0 6] 

IlMt:g)»L, * J: 1^ i L < li a h *ftl#wft#» J: ^<r> 

»vi i imn&m, mn$&&zmfa±Km&(tzittz^ n&mt 

jjcS'fkT l o4fciilKaco#»[Ti56»"^*o #f4 L < »i l o4 fctt 



C7) *H5fSI2 003-512925 

4 tt*BMkr y * - 9 a $ *t* « 

[ 0 0 0 7] 
[ 0 0 0 8] 

Ri 

R2 

N OH 

R3 

R4 

CiT% R, % R 2 > R 3 > fcJtfR, JiEl— 4fc»i»4 >3 . f^fi^r 

#tcfci§cafc<*> «*f 4 fclifc Ko*^tf^1Kftattt 

1~$J6. 04 L< 14 1 -fa 3 -C* «9 , «4£(ik KD*JHf*7Vti"!rA 

o i(7)J:^k Kn*;vt*;vS(Ofm, ;K fcf-JK 1 -7n^^ 

-f7/f;K ^--7"^-JW, $Z/fJV, n-75JK n i/ 
o 04 LvMfc-frfctt, R, ^ R 2 > R 3 > £ J:W r R 4 ^4 (tUo, ftn 

^<7)T>*=-T<DmUfc£ oTE^fcteH^tC^K^iDSJlfc, * a Witt 
#KJ£»cJ:-3T h 'JxfjVT^ V 4 fi^<7)#OM3i^rt:'£^<b3l2J£$ ft* 



(8) 453*2 0 0 3-5 1 2 9 2 5 

[0 0 0 9] 

«KT»K^Fs*±»citt»$*a 0 *vi i imn&m, L<f4fi££. & 

LT («*»^-^) > JK)0. 1 0%~*b5%, ft* L< i4**}0. 
20%~ftl. 0 % % X L < {4*^0 . 50%~*b0. 7 0 %<7>$EH<7)^Jg 

) . &2 5 %~$J 9 0 %(7)iS^fEHt;^^o 
[0010] 

IKtt^ttHftfflfrS:, «fe^ftfc^JRo^r^14<k-&«j* ^J4ttt. fii^vi 

'J-A + "C#&3 0 0 t:~*b6 0 Ot:, *ftt<(4*b3 00 , C~^50 0 "Ccoj&J^ 
[001 1 ] 

*«ES*tfc«!«t*, »2 5 0t-«] 6 0 0 t, 8F$ L< lii&2 7 5 tJ~;&4 7 
5t<?)SJlt:i3V>t, #j0. 5B#ra~2 4f»#ffl, 2 ^ 14 TkJf t <T>m 

[001 2] 

i©IIiJ«t:J:oT, F-TMCJ:S||!i»7y **S>fti6fc*i/»"C?S1S: 
[0013] 



(9) ^2003-5 1 2925 

*TttZ0 0- Pja± (3 7 2m) Km^Vy^t? 0 0° F«T (3 7 
2m) ^ 7 0 0- FfilT (3 

^C B - 5 0 0° F (2 6 Ot:) ©•■ft-T»*f*«#t, (2) F-T** 
t4^»|^5 0 0' F- 7 0 0" F (2 6 0t-3 

7 2<c) *>*m*-v*m'r*m*kK»mT*zk#m 0 (3) 7 0 0 . F 
ia± ( 2 7 2 ™±) ,m;^„ F - t ,^^^ ^ ^ ^ ^ 

[0 0 14] 

F-T**:/n** tt , M*160T:^3 2 5 t, » * U < tt*b 1 9 0 t 
~&2 6 0 t), ff*»5a trn^i 00 a tin, * L < lift 3 0 - 4 0 a t 
m, ^^S^^OOV/Hr/V-UZO, 0 0 0 V/Hr/ 
V, ff*Utt»5 0 0V/H,/V^l 6> OOOV/Hr/Vt^tt 
« ^ K * »t * ^W-mtJtXoftMtM: tt , ******* «ft » 1- 
2. 3 : it**. L^LmH/CO, Jfctfi : 1^4 • 1 
»*L<tt*bi. 5 : 3^2. 5 : 3, ±^ L <li»i. 8 : 3^2. 

*», **»**«*, Mf . % #^ft#¥j#*j Mk **«*. £tLttBl 



(10) <t#S*2 003-5 1 2925 

±i, (i) ^ftfc^ffljtt/ftss^aiifcfcfliL^^Nfctt+Hwai*, 

(i i) *l£*Wfc»Lfc*»iilu SfcliiHttflk #J;L tfprif *inl£-j£ 

js^i^ygj^^ (i i i) immm& xvqmms. mjmmmm*. 

>K'J^~> jiv)W->*3 ^v/^yr/lti, i5<fcc*l$*£ 

[0015] 

(i) 

^ 7*2/3 >A : RjSHy i*r»±F-TEJfc£fj&*ib<7)7 0 0° FJ£Jl_h ( 

3 7 2 1SJU±) *3ti&K, Tffi©*l»7j(fi Lv>H IJ505*# 

[0016] 

HI «W^$6H Lv^$EH 

fiJS> ° F (t) 300-800 550-750 

(148-427) (286-398) 

£JE, psig 0-2500 3 00-1200 

SCF/B 500-5000 2000-4000 

[0 0 17] 



(11) #312 0 0 3-5 1 2 92 5 

*h«r, ttO. 5~2 0**%W*-C^tfj)*«tOJ:^ fc#C*ffl-C*i 0 £*t£> 
fVlMS, Wx-lf^'J l ~ 2 0|l%©i^-?U < , 

^w*<T'b«tv> 0 z.tihv>&mm<omm±, &h®&M'Xmikwttzte-e 

, T)V^:K £ .fctf/t/l^gfl^S/'J 5 0m*%*«> jffiKttft 

[0 0 18] 

LV>tt«ttt, £B5«3&<ft 180-400 m 2 / g> jflL<li2 3 0 ~3 
5 0 m 2 /g, »L»'0. 3-1. 0ml/g,fflUii0. 35-0. 
7 5ml/g, 5J^»*0. 5-1. 0 g/m U fcJOMWBSJEWaSsMfc 
0. 8-3. 5 k g/mmT^?.o 
[0 0 19] 

£?2 Lv^gMi, iVI I Ilfi^f^X, -y^r^K 8et£g#:± 

fcg#3*lfc#I BMI, «jt»iTjifc*U-S'4*iT^*. £<7>*S#f±, T)l^ 
^j6**Sj3 0ll%m L<fi5~3 011%, £*)ft*L<lt 10-20 
M%<^*-c#^-r*^JC->y *-TJW^ ^-C** 0 09 
, «lx.tf2 0~3 0H%^MV^-, Mx.f±*TJl^:N flVAR 

A,-^v>Tfc fcfe&W:, t*Le><D£JR*«F»*&fiflU:fc loo 

- 1 5 OtT^ilL, 0 0 - 5 5 0tJ-C*jM!LTW»$*L& o 

[0 0 2 0] 

ffi#/Btf>#M->y fc-TJi'S ^ffeHtftaMfti^ Ryland, Lloyd 
B. , T a m e 1 e > M. W. , J3 «fc tfW i Ison, J. N. , [frffif&M. 
, ttftttffl (Cracking Catalysts, Catalysis)] 
iVolume VII. Ed. Paul H. Emm e t t , Reinhol 



C12) **2 003-512925 

d Publishing Corporation, New York 19 

[0 0 2 1 ] 

CU ^ " % 0. 25-0. 35 
A 1 2 0 3 — S i 0 2 6 5 -75 

A 1 2 0 3 2 5-30 

SBIt 2 9 0 - 3 5 5m 2 /g 

*™(Hg) 0. 3 5 - 0. 4 5 m l/ g 

**** 0. 5 8 - 0. 6 8g/ ml 

[0 0 2 2] 

»«, lt , 7 oo» Pja± (S72m) O7 0 0 o pJ!lT ( 

* l < im 3 0 - 5 0 %t** 0 ^ttft^^^,.^^^ ^ 

[0 0 2 3] 

7 0 0- F (2 6 ot-3 7 2 t:> *IMS eWf , *»ft*a St6SitH/ 

«^-F(TJ) 2 0 0 - 7 5 0 3 5 0 - 6 0 0 

(9 4 - 3 9 8 ) (17 5-3 15) 



(13) ««2 00 3-5 1 2 92 5 

Psig 100-1500 300-750 

SCF/B 100-5000 500-1500 

[0 0 2 4 ] 

e, Co, fe^'Ni, L< lie oisJ^Vf^iiN U *t$f4L< 

fiNi ;*J:W<itlooivil(Ei|, ff*L<ttMo*J:OT7, J: 9 

^filMf^t, iot^Ii'P dipt fc fc^a*^*. 

^-*) , &2 - 2 0 96, »4 L<(4#j4-1 2 960*f#^E-J-*o l£VI|££ 
Kli, -«»fctt, 5-5 0il%, $fiL<i±|jio~4 0M%, J:(9^f 

l< am 2 0-3 oii%©it#tt& 0 
[0025] 

ar**.*^. - 2 5 0 ° F (121V) WM^hj-a*, »»*feH 
Jl21-*o C 6 -250°F(12ir) ftSO^i^m 2 5 0° F- 
7 0 0° FiikT (1 2 1^3 7 2m) <Dr> '4- ~ 

fl«»^feliJtt-r*o HJBZ?n^ 7 0 0° FJBLh (3 7 2^ 

[0 0 2 6] 

«fS L < li/j?* <H97%, ? fefctf* L < tt/fr* < t 4> 9 8 
f U < tt^>^ < H 9 911% M v/y ;^;i,Jt*% 0 . 3-3. OjfH 
<l±0. 7-2. 0;W50ppm(H) JfH<l«o;I|^ 50 
P pm (S») , jf i L< 14 2 0 ppm, X L< tt*n ; ^i #2 i 

*%; (*i^ 7 -f vfcjffamefcfrft) »*^**«*8, 0 . 001-0. 3 a* 



C14) «*2 00 3-5 1 2 92 5 

[0 0 2 7] 
[ 0 0 2 8] 

7 0 0° FBIT ( 3 7 Wfrtt, KXft* <; ?*-C**, 

[ 0 0 2 9] 

[ 0 0 3 0] 

[ 0 0 3 1 ] 
[0 0 3 2] 



(15) 003-5 12925 

[ 0 0 3 3] 

b£ -T & 7t * fc. , ggffl 14**18 jo X tfft * te3fc jffi * ^ 1- * o 
[ 0 0 3 4] 

^C, 2 +> <fc L< tiC, , ~C 2 4 » ljftE«lTJW3-;vc*4o 

[ 0 0 3 5] 

fci&O. 0 0 1 (TKSr-g-i^V^vp) , jfftKliO. 0 0 1-0 

. 3li%OM 4v»3t^> . J: L < ttO. 0 0 2 5 -0. 3 

[ 0 0 3 6 ] 

rj-^a >C : M lo^yya > t LT, K-b7N*V - ??j£#<^38 

«C t - 3 5 0° F ( 1 7 5*C) SBfl-fcTfcaHfcfeaU 3 5 0° FW± ( 

*tt-fk-T*o ov>fHII»4)Sl!*, TfcKb^Siti tltzCt - 3 5 0 ° F 
(1 75t) iktfLmt U&LXm$Z?2>o 



(16) #S2 00 3-5 1 292 5 

[0 0 3 7] 

3 >D : 4 o B<D*7z/ 3 >t* j3l/>T, ->'i y b A - 1 iS^^C 

IfcU £)«£II]lKT&o 3->u K-fe/^ & J: O^i^K 

Sc7) 5 0 0° FJ^T (2 6 CGJiJlT) i&frti. TK^'MbOtu tc * y Hrrcw 

o **ffc*k3&jft**, (a) HJK$tl&C B - 3 5 0° F (1 7 5tJ) 

, 43 JrtftjcfcJHfeftS ti& 3 5 0° FJH± (17 5*0 £fift*Kk £ «fc tfov*-?® 

ill? *i£3k^14lt£)£!»fc5MBI1-So iii^M^S^Cl^Lt, ->*x 

10 0 3 8] 

(II) **7V --if^^^jg 

^fifcJgfifrflSfifc-ri F-TJKJ6S^f><0 3 o<7)X h »J - A, i"&;b*,l) 3- 
;w K-t^V-^Tftfl: (C B - 5 0 0° F) , 2) *y Hr^U"-*ifrfc (5 0 0 
0 F-700" F) , fe«t^3) JRjS»7y^^ (7 0 0 ° FJWJi) **L-e 

[0 0 3 9] 

* 7*-> a > A : : 7 ? ? X7Xg?t Uteris ffi) 

> 5^B*^ji*o iiTl^^, ^7"*-, Sit* 7 

0 0° FiiiT (3 7 2 tJJUT) Sltill^iL, 7 0 0° FJGLk (3 7 2 

[ 0 0 4 0] 

(I) fc*StBfc, *^->g>AK?E|i?im»4 e 



(17) !f#at2 003-512925 

[ 0 0 4 1 ] 
[0 0 4 2] 

*) 

[0 0 4 3] 
[0 0 4 4] 
[0 0 4 5] 

* zf*s a > C : (1 oo^g : 7 * ***#m*fci611) 
<aW#**$#*1«MfcU *7f^w^M, **»1±'fia6fll*^^JS«» 

, & zvm&mKfrm-t&o 700 0 fw± (3 7 2 tw±) <t>s$3*£, 7?* 

[0 0 4 6] 
[ 0 0 4 7] 



(18) #312 003-512925 

[ 0 0 4 8] 

(III) *^«*t»0^jg 

(2o<t>5US#S£ : **|M4'fkil1liJj:0 [ »ttJ|l4D'>ig1l) 
F-TKJfcSf^ibORJ&Sfyy*.*. £ £1*7 0 0° F&±3M»®#. «t 
h-fe/N"t/ *fctt5 0 0° F~ 7 0 0° FMi^fr^ vk*#m<t 

, -^7 -9", Sttlfc, jScfctf 7 0 0° F&JilMfrKfrM-r&o 
[ 0 0 4 9] 

7 0 0° FJSA±<Z>Sfr^ m* L < t±^«|]l&n«^fifcj3^TJBin^-*-;2>:K 
[ 0 0 5 0] 

%7 o%*«7 o 0° F&±^»»i-*WH*;fc*fc*j|k3-«:, IMMtofi*** 
ipHLT. i<7)^0 7 0 o° Fm±-e*^M<k7K^o^2 0%~*b5 0%, SF 
iL<li«)3 0 %~^4 0 %£ 7 0 0° F &T<^£)&^K$Mk1-& ^K-f-fr&Tk 

[ 0 0 5 1 ] 

F-TRjSS55^^«fe?ft#^m*^)jKj2 0 M%~&9 0lt%, £ L < fi 

^3 om*%~^7 oM%*m&+&&nm&it&}&mm^<nmmw*. zkit 



(19) &m2 003-512925 

[0 0 5 2] 

ISI^(O^V I I im&m-?$>*itf. ^-f*t-e&oT*> J:v> 0 £o£J!li, Iff 
^Kli^I, h t tzlt - 7t;VT^ 19 , Lv^Jl^i3^ 

Hr ii *fk Urtfc 3 ft K % & m <t>3£ JB £ & & ticftiR <d t~ *> h x i tz it 

1 0 0 5 3] 

7^5t, 5"J*-7*5t- , r/l4, *-*-7\ -7;^^7, ^tf7, * 

<Di&comi 1 ie #iv»u ivi, $tz\tmv immm. imcyy-r 

, «x.tfSS£Yv'-^i*L*. U $ Lv*fi#fctt. T)V^ ^fcJrcr^'J * 
-t;v^^2*u J: vjftT* L < fi, >j ft5 OS* 

«F4 L< lift 3 5li%*i-e**>>V ^-TJ^^^^tft^o ^fc 

[0 0 5 4] 

&t L^mnmm*. nw&wihi 8 0-4 0 0 m 2 /g, ffti<i^23 

0~fi)3 5 0 m ! /g, a?L#a^'ft 0 . 3 -ft 1 . 0 m 1 / g . *f 4 L < (ift 
0. 35-ft0. 75ml/g, ^S^Jtrt s ft 0 . 5 ~ 1 . 0 g /m U *3 J: if 



(20) #«200 3-5 1 2 925 

flffiffit&Sa^O. 8-3. 5mg/raratUI4lt'^o 
[ 0 0 5 5] 

land, Lloyd B. T a m e 1 e , M. W. , Z7W i 1 son, 
J.N. , TCracking Catalysts, Catalysis] : 
Volume VII, Ed. Paul H. Emm e t t, Re i nho 1 d 
Publishing Corporation, New York, 196 
0 Kf£^3 iiTv>i> 0 
[0 0 5 6] 

[ 0 0 5 7] 

[Si] 









MS, t 


200-450 


290-400 


J£^, p s i g 


300-10,000 


500-1500 


7X^feaiiS> SCF/B 


500-5000 


1000-4000 



[0 0 5 8] 

*IItWt<7)M, 7 0 0° FW±H7 0 0' FJilT^^^-fbafil^^fitJ-e^ 
^ ®20 %~J&5 0 %> Jf * L < *±*t» 3 0 ~*tj4 0 %TNfc >J . ? 

[0 0 5 9] 
[0 0 6 0] 

»ttJKn^3g«Ki*»t*«ir*»Affi;TX«tt, ffiUli, J&53% lite 



(21) #^200 3-5 1 292 5 

Sft&o 7tmMMU<r>WiV I Bjfc, »V I I BWk, ifc*i#V I 

+ Hifc tt/Hffl?U£ Jl,1*-te~ * 7-f £>fit)& 2 ft. HtSKtfiEfrJi, ^ B H aSitttl 

[ 0 0 6 1 ] 

4 LV»a*»tt % ^<7) X i LtfiilSiifc«fifBWi: LT#«-W»t fe*L4 

»*#^IIttM«-e^ot, £ft<b<?) i oj^uff^^, »iL<i±i 
l o * ^ ttajk^K**** <**wi3fc^-c* ueiojfciittSto 
Ifodt^SfcfrrtWPSftS) *-£tr>i>*>*2^fciR<&U 

tih^lsy h<0#*f4> J3£n>>j&#. mmtf&ft, is^Wli^^^f^ 
«-* < *ilD$*Ljt||tt'fl:]«^*^TM5i9, Jl&n^j&fr. Utt-ftufc^ fc-fctf** 

&y v ? KB^^^W:m.-r^^K £ ft »i* z<o 

H { fiSo i<^aw*J:Wfll!lt &4 <9M4 L< &v>#x 
£ «t r th 7 V *) £j£ £ jft/M&fc jfp x. o ojtift $ ft £ o 
[ 0 0 6 2] 



(22) #^2 003-5 1 2925 

*»*, nww^iKMi,*^**. i 

SMMNStSargen, -Welch Scientific Compan 
y:Cop yr i gh t 1 9 6 8) ©l-=ifc,ia*»*viB*, fvi I 

b*, i*Mvn is*k. »H< lt i,i t « Se|VII I1W 

[0 0 6 3] 

l, , MWo*n Wtt , ff*L<tt+ll» W L, ****** 

5- 4A~7. 0A«*Bl- D »L W ni 0M-* fta?LWm4 
+ ffl*ffl?L^ -Y X -ff * 5 -f h 3 0 

[0 0 6 4] 
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. #*ft*-f*>4 fettlS-T-fc Outfit* 0 #BHk»-f * >tt % itifc^flljlKjsn 
T2o«f|i*^f jfr^fcEfijg^ stiffs,, i comfit fi> J:»9«*fe^«it^ia 
Stl>il|JjSi: LT r 8 i^J tmiHZ>o Z.<oftm<o v>*i£«-r &i§ 

^fcj£*fcMv>fe*lTV»*«*|J1Btt, rmrU MI3(7)@if> 19 9 6 
4MM3feiT)K (Atlas of Zeolite Structure Ty 
pes, Fourth Revised Edition 1 9 9 6 ) J 8 Z 
eolit. e 17:1-230, 1996 #HfB3R3 *fC»/»ft „ iWX© 

l*l^Ati^iH ! tHo /Hffl?L5H^&W2u #)6. 3A~2. 3A>*f*L 
<J±$)5. 1A-3. 4 A60$EH^ffl?L+f-^X^^TLTi3«9, ^ B a B '|4G3®##m 

4 mm., izg®#T;w5 j v axvmm^o^r^^y v>m^s. (sa 
po) frhj&&&frt>Mi$H2> 0 z<Dwm<nfr : f-&&^jgt,fr<Qmtt. sapo- 

56. (AFX) , ZK-5 (KFl) , A 1 P 0 4 - 25 (A TV) > 
(CHA) , TMA-E (EAB) , x.i)jrj-Jh (ERI) > fciO'r/fl 

a (lta) t** 0 >; VfaA-f*?^ M*«rfc*f* Lv^-?^*v^-e^>s 0 

[ 0 0 6 5] 

ftfe^li. En^ #H*Mb, g JrtfJKjMflftfrJlsWfc:, v^-*S* 

0 %, I U < 2 0 3 0 %Ol^t4e 

[ 0 0 6 6] 



< 24 > <&m.2 003-512925 

&o tfUxtf. v>JBilUi x IffiKii^ScioT, l"=>*fetttt»o* 

V I I IMI, stiffs Kliio^-iitMV I I iagJt^jR, 

r is**^-*) % too. i%~^5. o%, sf« l< tmo. 1%~ 

[ 0 0 6 7] 

m&m^m'&z&m, &iL<immm<vmv 1 1 iK*&jR % &m\z 

»*#V I BMU I I B«, HV III ^JS % isJ:O»c:*Lf,05iS^ N #f L 
< iif£V I I IMI, «fc tjffi L< fi^V I I iJMt&JR, L< l±G 

£ i * (i 7 y * A h jft & # ^ £, s it 4 gftttft Kffr&ft £jg ^ tLT i5 

$£it#«ltv^ 0 mm&& hit, mmmi&nmteSLti/m-r 



(25) *#a2 003-512925 

1 -mi 011%, »4 L < fi«jO. 1 ~#J3M*%, J: »?# * L < f±&0. 1 
~^2SS%. #%#4 L < liftO. 5-%]l. 5 Jlfi%(7)$£H^)a-e#^ELT 

*g#fFil 5, 254, 5 1 8f (Sol ecKMcVicker. Gates 
> M i s e o ) K&^X$k?F2 4tTV>* -> U #-7JV5 :^-.X*M<£>$H£J^£ 

[0 0 6 8] 

£ffi^*JV>T*Jfc*tL4o 7 0 0° F«l?)^^ **i#K*MiJKns£iI 
[0 0 6 9] 

(i2i 







»5U^ 1 


tut. ° f (°o 


300-840 (148-448) 


500-752 (260-400) 


0E^ X p s i g 


300-10,000 


500-1500 


scf/ 

B 


500-5000 


1000-4000 



[0 0 7 0] 
[0 0 7 1 ] 
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[0 0 7 2] 

(1) (nV7i»t?/tv h (Salavant, Russia 
) <r)^7/t> K •^hn^^ ; p.^ t ^ nf . 77nij _ (Sal a v 
ant Petro Chemical Catalyst Factory) 
l:ioTMSHfeKCKG#4) ^)2~4 m m¥»^»#u ttfc 

0. 10 6-0. 2 5 0mm©^eW^«^ Tl , 4i 

10 0 7 3] 

(2) 3^h->9*aMft^t4fcft|:, 15mlIS*tt5. 
18mwCo (N °3 ) t *6H 2 0^>*»*HftU ****u<a#u 
00, **{fiifci,V»i#2lml (8. 3 8^A) *«jBL fco W T3 

[0 0 7 4] 

>*> + ©0. 0 8 6 6 ^AOPt h*- H #ft*M«U 
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